two data are missing), we look at historic MECS reports to help identify the breakdown of energy use in the past and assume it remained the same for the current MECS. Lastly, if historic data is also missing, we assume that 3 digit NAICS classifications predict energy use in their 4, 5, or 6 digit NAICS sub-classifications, or vice versa. Along with addressing data gaps, end use energy is disaggregated beyond the specified MECS allocations using additional industryspecific energy consumption data. The result is a completed table of energy end use by sector with mechanical drives broken down by pumps, fans, compressed air, and drives.
Introduction
In 2012, the United States industrial sector consumed 23.4 quadrillion BTUs of energy, representing approximately one-third of all U.S. delivered energy use (EIA, 2012) . The U.S.
Department of Energy's (DOE) Energy Information Administration (EIA) conducts the
Manufacturing Energy Consumption Survey (MECS) to provide detailed data on energy consumption in the manufacturing sector. The survey is typically updated every four years and MECS 2006 is the most recent data available to date. MECS 2006 consists of reported energy use information from 15,500 sample establishments, which are used to represent 97-98% of the manufacturing payroll. Insight into relative energy use among different industries and how energy use is consumed within each of these industries provides opportunities to conduct analyses that can identify the potential impacts that would result various energy efficiency measures. This information can be used to target policy initiatives towards components within the U.S. industrial sector that will yield the greatest impacts on energy savings.
The utilization of MECS 2006 is partially limited owing to portions of data in the public version being withheld, either to protect the anonymity of a specific establishment or because the specific survey results generate a Relative Standard Error greater than 50%. Additionally, energy use estimates documented in the surveys that are less than 0.5 in corresponding physical units of BTU are withheld from the results. These withheld values create non-quantitative values throughout the MECS datasets, which limit the ability of this data to be incorporated into multidecisional analysis tools.
This report presents an augmented form of the 2006 MECS datasets that provides estimates for any withheld data by evaluating trends in previous versions of MECS and disaggregates energy use beyond the specified MECS end-uses including additional industry-specific energy consumption data. Results present a more thorough understanding of energy use allocations throughout the U.S. industrial sector and provide and all-quantitative form of the data that can be more easily incorporated into other analysis tools.
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Methods
For many of the sectors in the MECS datasets, information is missing because the reported energy use is less than 0.5 units or BTUs, or is withheld to avoid disclosing data for individual establishments, or is withheld because the standard error is greater than 50%. We infer what the missing information likely are using several approximations techniques. First, reported energy use values less than 0.5 units or BTUs are assumed to be zero. Since MECS provides total summed energy values even when one subcomponent energy values is absent, adding or subtracting other values reported by MECS can then easily calculate much of the withheld data.
If this is not possible (e.g. two data are missing), we look at historic MECS reports to help identify the breakdown of energy use in the past and assume that MECS 2006 has the same energy use distribution ratio among end-use components within a specific national industry (a six-digit NAICS code). When historic data is also missing for a specific national industry, we assume that the distribution ratio of energy use within a three-digit NAICS subsector classification predicts the corresponding distribution ratio of energy use for the more detailed four-, five-, and six-digit NAICS classifications within that subsector, or vice versa. Along with addressing data gaps, end use energy consumption designated for the Machine Drives category in MECS is further separated into four motor categories (Pumps, Fans, Compressed Air, and Other Drives) using industry-specific data on the distribution of motor system energy use (Xenergy, 1998) .
Results
Tables 1-6 present fuel-specific energy use -electricity, natural gas, petroleum, coal, steam, and biomass/byproducts, respectively -disaggregated by end-use for each of the NAICS categories available from MECS 2006 , MECS 2002 , and MECS 1998 . 
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